Research was conducted according to the principles enunciated in the "Guide for Laboratory Animal Facilities and Care," prepared by the National Academy of Sciences -National Research Council.
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E. METHODS
Our method of measuring total cerebral blood flow using hydrogen clearance and q an electrode in the torcular Herophili has been described elsewhere.
Part of the skull at the inion was removed and a vascular electrode was passed through the dura into the torcular Herophili. In some animals multiple (5-8) electrodes were also passed stereotactically into the brain for simultaneously recording blood flow in tissue. All electrodes were anchored to the skull with methyl methacrylate. The reference electrode was a self-tapping stainless steel screw passed into the frontal bone.
Hydrogen was added to the inspired gas mixture at the endotracheal tube entrance in a concentration that varied from 5 to 25 volumes percent, but was constant in each study. Hydrogen was usually given for 10 minutes, but in some experiments the period of inhalation was varied from 5 to 30 minutes. At the end of a predetermined period, hydrogen flow was stopped abruptly and the recording of its clearance from torcular blood and tissue begun. The data used here were derived from 247 total cerebral blood flow studies done on 41 rhesus monkeys.
Flows were obtained during states of normocapnia, hypocapnia, and hypercapnia 3 4 and ranged from 14 to 196 ml/lOO g per min. It was determined earlier ' that 40 seconds after hydrogen inhalation was stopped, arterial hydrogen concentration decreased to less than 10 percent of the original concentration; therefore, data from the first 40 seconds of the washout curve were not used.
III. THEORETICAL CONSIDERATIONS
The rate at which hydrogen is washed out of tissue is proportional to the blood flow through the tissue.
If the tissue being sampled is homogeneous, then the equation for the washout curve is monoexponential and blood flow can easily be calculated from the formula:
where f is the flow in milliliters per gram per minute, X is the blood:tissue partition 2 coefficient, which for hydrogen is close to unity, and k is the rate constant. The rate constant or slope can easily be obtained from the formula:
Cl and C2 are any values on the curve at times Tl and T2. Since the brain is not composed of homogeneously perfused tissue, the clearance curves are almost always biexponential and, therefore, are analyzed either stochastically (height-over-total-area) or bicompartmentally. 3 The latter was used for this report.
Bicompartmental analysis. For this method the data are graphed on semilogarithmic graph paper and the biexponential curve is, by standard curve stripping techniques, separated into the two component exponentials representing the fast and slow flow components, i.e. , y = Ae 1 + Be 2 . 
